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SOLUTION: An external clock 
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clock signal IntCLKO from a 
circuit 1 and an input buffer 
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enable signal is 
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circuit 30. The current path of the input 
buffer circuit 30 is cut according to the input 
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WE**** p v$«#©*»*»#-*-**M»*&**.& MESS i cortgp* a <y^A#3bnine«2 0!>*ttuK^a> 

H^M-SP^ p -y * ■< :^Hi-£*1WE*> 1 cDrtSB* p t tdflijE'W 7 t @»<D!U*)<I : ^*ffija*-a:'S7.;u— 

«y^{t-^lcp»LriSji^8E*1.S)5^P'y^-r^-^U '■ ttfilttty. fromE*1©W»*Pv*«#MHrE* 
<S#(D5Stt<b^/ s Stt!KSS<!:$tL-5A»/N*-y7T'r^— 1 COmeu^KOi: ffjE/W7 7[5]&frb^;Le> 

iitrE a * / < y 7 -r *- %mm l x w as * n ^ -v ^ttsa <t $ *i -am i <o =? v =s- 1 , 

WTErt»f P«-/^-f*-^;Hl*0)S14<b8»l=Stt«ffl -«*36<«rE*1 <Dtttl/^W>i*l:ltE5';f«tti: 

4:**u «rE>V»^P'y^«*cao-C«2(Dl»s»i»P- . y froffjESfn n«/{? il^tfUijElf, 2 com& 

A*/<v77"f*-^u«^0)SttfcftStt«»i:**i •;- • M**1 *fcl4 2E«<0EI)«a#ai(tE1ttt . 

■TflfrErt-ffl!* n *J«fctfilijE*l-gB* p-v^-f*- ®o 

7 A4N»£ Aft W 7r»v#' [11*^4] ME* P v >?■< 7;U^KI*. flTESfc 

ar*AA/^y7T*«*fl|jl. ffJEA;tJ^-v 7 t^S'-'Tv :..->■. 1 P ? *«*l=raiH LT*WB5 v .. ' 

mi±t LTiS^LA^flEA±/^v7T^^-^)Mt#':- L 3 ©tvf *v*McE«©HWS**fcE«£11. 
©#SttftB»HIB*1 fc«fctf*2 05*Sittt&y-K|ll|© :; ; ':V [»#*5] 1MB* P»*/<7 77*«lt 
mk^3Stt-SgSS^ait9i-rS#K*#^, * e>J=imiB«'>-*;'- i|ijEttS7P-;'*m#£/\*-;>:77ffliI^&/\*-:/:77@S& 

2 come uK;u^.co^^bic|5i^ LTfflr'E^ i co u^ufr 
bME»2comfii^'<^^b-r-5ffi#i&±jSLrB!rE . 

So 

[simile] «HE/<^7Tiatt©tt*«**affii-r 

MES i p -y * «^*fefie^«^#* 4iSiiSK 

SS&lcJl*.*. M*])(5EKafiffl£>¥*{*E1fttt 

So 

II*3S3E«<D|Sl«a*3Stt:E1SSIS. 
Ctt*iR8] fflEA73/<-y7r¥Si:fflErt^l#± 

Jgl &L\U7©L^*t*M=E«<DFH«Si|ii»t*:Elt» 

So 



[00 01] 

SH*Ett3S«l=H U »f=. *P-y*l8l)«ffl¥*ft:E« 

ssona5S-§-ssit-5A7jM*^7 7cofltjsiria-r-So 

[0 0 O 2] 



2rortgi5*P«y*(S#l=l^»L-C«rEAA/<>y7-7'^K 

[is*ii2] Wb^x.e*i.4. sn comeu^ 

i: ^ 2 com& U-<;ui: COFalr-^lb-T •5^-7 P -y * 
StrE^-g|5-7P-y*S#l=«toTmi coWSP*P-y*S# 

$t*t*^pv*/^77m 

4i4*f»*p^*'f*-^;u«#$. iwejsi ©wa.? 
p-v-7(i#cofiE^i <ometi>K;u^P>stiRm2comtt 

JftE^ -y ^¥-P£coaJ2HI#£iIM LTftS!? p -y -7 -f * 
-7)um^&±f&+Z><7 p -y * < 

an *i«fct;sB2<Dm»ttis>'-Kfl)niii=e6**i. me 

7->^^KC0tU73m-^lc^gLTflEmi fc=kt;ig2C0 

*isiSf$/^y77flimA*/^777m 

lWErtffl* p «;*-<*-^u«*OTStefctt, ! Sttfl:* 
tL. mEM-ai*P'y*{I-^l-^oT«2C0rta5'7P-y'7 
<I#^±fiE-r-i)* P-y*£jj£^S9:» fc^U'flE^ 7ff 
KirHMfi<)l-l^-CO«t)S^*L, |ffEA*/\*>y 7?¥S 
A^(OS-^*H9Em2C0l*,SB-7P'>*|g#C0«trEaei CO 
m<4 u^<;uA^ bStJES&2 come u-^^^coiSlblcFE:^ L 
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j: 5 p * *«#icwuw LriMrr *hjwsi> ■ 

^'JC01O(C s $/^PtXDRAM (ttTs SDRA 
Mt8t) A<fcft. C(DSDRAMIt ^y-feJUtf. 

[0 0 0 3] 01 3tt % MS DR AMC0^fflje>4S 
^c7)IBB<D-0i]£:^-tHT*&£o Ell 3ICJ51VC. $£M 
M<J)t^V*T—V (T SO P : thin sma I I outl ine packa 

ge) (D*ifl*l^lc»ofcHffll(c^«se>aiB«<iE«**t; 
Z> 0 Z0)/*y'T— y<DftaWfi]Pii|(lc, tStEVdd 

t^i^P 1fcJ:tfP2 3&£tf(:iJ£*®KV,;/ 
s s*Slt4e>SllfP2fecktfP2 47b<i2M^4x^) 0 

,*agtr>ai^"p 1 fccfctfj*»e>M^P2ici»j£L-c\ ' : 

*Affla£fTfc5fcttpbf>«(?-P3. P4-P7 

fp3, P4, P7fcj:i;p8<7)Mic, f-*Aai^^;y-. 
fi-^a^^^riHi!»i^]m*ti*tsifemEv s safe* 

t/tllEVd dQ5f^Mt4t°>4i^P5 f 
P6, P9 fcitf P 1 07b<BBB**i4o 
[0 0 0 4] i%y>T- ^**g|J#jft|C. ^apAN&<b»JW 
II^Stt4t°>3$^Pi 1-P1 7 3OTE11*4i*o t° 

^BtZCAS^bilSo if^P! 5^ p 

*<!:^4Siti4v r e f 4^*&*t4. dc^S^Hi 

vr efit *fcrt»iaKicte^rifta>»«i"<?«ffl**L 

[000 5] bf^ag^P 1 4 CCDS DR AMCDft 

ft* -f s x/zmmTZfttvi* p vtm^c l k*<#* 

btl^o t a >S^P16^(t C0)n»*P'V*«*C 

li^xbW, y-3^y3> (no 

3o /5^^r— i/(7)TSPOtr>aSiT-P 1 9, P20-P2 
X.b*l4o 

[0006] «*(DDRAMtS4y, SDRAMCfc 

l^Xlt. <? p vOm^O L K<Dfi±jb«yi*lctelf 

tllSdfZWE, ZCAS, ZRAS. ZCSCDttSglZ 



yvi^fci^T, hfS-^zcs fcck^p^r 

KL/XX hP-?fif ZRAS$L L/^UfcBMSL^O 
□ 7^7 KbXX hP-JfltZCASfc^-f h-f 
*-^l/«*ZWE$ H ^K:»St4t, T*-T-< 
^7>h'A^b^ ZCDSDRAM(DWgUK)^^<;S 

SDRAMlzfcOT, 7 K L/Xjg^- X 

[0007] HI 4 (b) fC7j^c*:5{^ *P^*i!-^ 
CLK(D4±^yx^vl:fcl^ ^y^-feb* hfi-^ 
ZCS^J:t/37A7 KUXX hP-^(i§ZCAS5 
L b'<;U:fiSU^OP')7 KUXX h P — ^ff-§-Z R 
ASfcilf^'f h-f ^KIfZWE$H UK;UCS 
S"*-£<t* 'J-Ku^^K^^b^ -r— *BEfcB ; E— . 

K*<»5E**i-6 0 :(^'J-Ka7>hmbW(h, 
7 Kl/X«§YtfBa*ft, SDRAMCfcL^lt d 
0)7 K Y fzffi o T > «J -b Wa«»ft*<ff 

iBR**ifctTtJ<fcr;Ma)y ^ y -^kdt-* q 
^m*s*i«o i«, z<o y - Kp^?> k*<#x.£*ut . 

rzCASMr>v-j fcnfli*i«)*n^*-9- 

-f *;u»»B3&*eaLfc«i^ *ssx-*Q*<tt**+t 
& 0 Hi 4 (b) icjsi^-cii, zcaswt»-^ 
i om^<D^m^7r^o 

[000 8] Hi 4 (c) d^-Tcfc 5f3. *p *;/*«■*§■ 
c l K<a£±jb< y x y y izfci^r. ^ ^-tr u* 

ZCS, 37A7Kl/XXKP-?«#ZCAS % fc<£ 
h-f*— ^HlfZWE^L U^UCRfiU P 

07 KUXX hP-^i#ZRAS$H l/^^UKSt 
7^ hP7>W4K.btl4o 

K##;L&*l*i:. SDRAMCB^— *»&H)ffjb<ffiS 

;UICtelt-5-r— * D*<S D R AMlC^iX^ttTT KbX 

<l-§-x, Yic«fcy«s*#ifcrt»<oiis;>^ij-b;u^i: 

[0009] hi 4 (d) (-7F-r£ ai^ *P»V*fi# 
CLK<^S±/)UJx^yl:fel^, ^^■^•feu* hii* 

ZCS, P r )7KbXAhP-^ZRAS^^(j:7 

-r k^-^;H^zwe$l u^ucesu p^a 

7 KbXX hP-^SfZCAS^H U^H:K£1"5 
— yp?> K#^X.£>*l&<i: s SDRAMIi, F^aP^"^ 

y U »RttBtS*ife> ^ y -b;u 

r*. 

[ooi o] ny^m^c L K(DSl±36^y Xy*5 
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sdramics^-ci** g— Kn v> K*fcii7-f h=T 

(Y7KI/X) fcttoT/*— * h*tD¥[i*i*»<7)x— 
[001 1] 11 5I1 SDRAMO)l*9ffi«J3fc£«B&M 

[Z7r:f3av<7mvfoZ> 0 H1 5{-fct^r. sdram 

(4. WP^«§e x t CLK^^77ffim 

f L t n ^ * JUSf intC 

^KE££/aT4CKE/<*/:770B&2<fc s WfflJ^Py* ....... 

->*-^Hl* i n .t CKE(7)Stt<b»5Stttt«t * ■ 

-f*-^HI*i n tCKE(D»Sfttft», ttot)n# : ' 
ffli^p i n t c l k?l ^;K:iSt^o 

[0 0 1 2] SDRAMIi, ftg|5£ D -/ £ « ■§§■ ' ' 

CS, ZRAS, ZCAS. fc^l/ZWEjMWO 

£lS#i n t C LKIcl^LTSMtU ftHlfttfMffltS 

[0 0 1 3] SDR AMll ffW«lzE^J$*L 

rt»*P?£«# i n t CL KizmmLXnm^ 
<D7 KUX«#tfy hAdO-Adn £&&<J*rtS57 K 

M(MM±IIIB1 0^6<Drt»«W«#f=B*LTS 
Wl<t$^t7KbX/\'777[H]Kl 4A^60)rttttT 
7 KUXff-^-X $f3- KL, >^'J-tz;bTl>-f 1 2(7) 
»JC<&fT£»K-r6fT»«R@»l 6t, nffWMHI* 

M^^SS&I Sir, 1 OOfflfflKZ) 



mottle g-tz;ur u-f 1 2(7)jts«£;h^> ; e , J 
-tr;u<hf r -^Am^3/<^^TlHlSS2 0 irCDfffl-C^r— 

u-r 1 2icfcLNri*. ^^E'j-tr^o^&fTi^jSLr^- 
K«lWL*<Elia?*L. > ^ u •b;UMC<D#Mlc»0: Lt 

[0 0 1 4] fr««??Kls]g&1 6(4. fr7 

[0 0 15] g&/!£tiJ[H]S&2 214. -t^^-^S 

^> AaMHfflH|JHe±[§ltt 1 0^e>-^S.&*t*»ii/Bt 
a«*«#(CJS»LrW«<;P^^«^ i ntCLKC 

Wtt*P-J/$ffl« i n t CLKi:ty*gSW 0 ^P 
C/^-f *— ^HM" i n t CKEfC^yrtSB^P^^il 
f intCLKH UK;Kc@S L fc»*. 

1 014. %<J)0nv0V4 0 iWm&^m-t^o P^fflJ 

[0 0 1 6] H1 614. Z<DftSWny$'(*—'?)\'9 
^-e x t CKE(D^ffl$BiB-H-r4fc«)CDiat?ftSo IS 1 

6 (A) \zfikt^3iz > <7nvW<<<7)\,o\zti[,sx. 

ft$$<7 P ~JMt^re x t CKE^Hb^iKD 

<!:*lcl4. afcO^P^IM IwfctNT^fiB^P^ 
flfext CLKlCBUMLTrttt^P^^ffll* i n t 

CLK*^jat**i€> 0 0nv0^^0^0\z^\i^U 

OUvtm^ i n t CLK<D«fflI*lW<D^P^^-y-^^ 
;U0)**e x t CKE<0ttttl-*yj*£iF2K4.. 

[0017] ^P'^^^JH (Cfe^r. ^05^7 P 
<7«^e x t CLK(0lL±3b<yx^ vICfclNT. 
P^^-f ^U«#e x t CKEJL UK;Uf-iSS"T 

2^(7)^ p^^t»--r^;u2(cfcL>r. ww^p^^ 

i n t C L K^L L/^H:lg*tl«o "Tfeib^s <7 P 
y{?*)''(9)\,2\Zi$l*X* n»*P-J/£«# i n t CL 

-f ^;U2|rfclNT. SDRAMll ^P'V^^^^I 
fcl^i:ttlB*«l#-r*. 116 (B) (4. 7 s - 
BtffiftfZfcMtSnSB^ P^^-^Me x t CK 
E0)fiJffl^SiK-rSfctf)<7)El-Cfc^o HI 6 (B) [Cfc 
L^T (4. naJCO*»JW(I^ZCS. ZRAS. ZCASfc 
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[001 8] 1 ay V ;n icfciNT, 

'^*-?JHI#e.xtCKESHU'<;i/tU 

C L Kfl)4±A<y x^i/ff«$ D OA^Sti*. 0 
*JU2lzj3lvc % W*R*^-f*-?;H 
^extCKE?LL/^U:S$t^d:, *P^^*-f 

* d 1 *<*ii**ir. *^^p^^tf-^^;u3icfctNr 

tt. ^P7?IfextCLK^3i±^tt, ft 
»^P^^«#^ai±**l-Cl^l^/=«). 7 s — £ D20 

CPU (**«iS3SS) I*. &<D£ P^^-th-f ^;u^fc 

'W^^icjsivc. rtffl^ p^^ii^ag^stir-r 

"fcfc^rx— ^ D3<z>tt&*<36frS*i4« ::t\ bt 
6 (b) fcjs^n*. h*tt4ic«es4ifc»d 

Jit LT^SFttSc CZT\ A— XHgtl*. 

-f *-^HI#e x tCKEjl mvW-i'pivmm 
< Lt, ^D3<7>#a^-f 5>^^1 ^P^^-t^-f 

[0 0 1 9] Z<DftiK7Uy$<{* — Z?)l>m^e x t C 
>7 P y^lM ^;U4(Cfct^ir— $ D 3 ^a**;^** 

P^^7-f ?;H#e x t CKEtfH U^;KC©^^ 
*iTl^£*&f::H ZCAS^f»-«Lf:^ 

tl, »P7^^f^H K 1 2fccfctf 1 3lzasi^ 
tf^f-^QK Q 2 fccfcl/Q 3^BtttS**t4o 
:Ct\ ZCASL/-ff>y-^3(Di|^-itLt 

ts UvO<<*— ZfJUm^e x tCKEHbK 

*;uffit£*u IMi:zcAS^f>y- 
#1 lM$;uft<fcy, 4^p^^^^;i/8MO^ 



[0020] ^p^IM^h 1 lrfcu>Ts Sfcrtffl 
£ n«y*-f*- ^;KI-^-e xtCKEH u^uzias 
-rat. ^py^+M£;n 2irfetxrrtffl^p^^« 

f-^Q1 WP7^7^^;U 3ICfcLNrt«^*tb 
£o nSU^P^^-f ^ — "?;Kl-^e x t CKEAWH 

fci>r, ^y^T r -^Q2^ < fci;Q3A<- : E-tt^tLi^tti^ 

1±T S D RAMA^bOf — ^SttfiS 1 -f 5 ^^USSST* 

. [00 2 1 ] *fcz<D£5fc^— $Aaj*o)$<< 5>y 

. t C L K*^B#L U^MZ^^ft&tctf). SDRAM 

£ G »(cx$>/^Wrlcfcit5n»^P^^«^-e x t 

[0022] IU1 7 (A) l£, 01. 5\Z7r:-?$nyV/< 

^■TlilTfo^o I211 7 (A) [Zfcl^Ts ^P^^Ay? 
71 tt, W^P'^flfe x t CLK$/<^77»I 

»E-r^-<>/<— -s» i b s^-fco 1 b^mi 

CDrtfiP<7P^^«# i n fCLK0A<ffi*$*L6 o /\> 
7 7 1 a^b, »»9P79fife x t CLK^fiftS 
ltaO)rt»^P!y^«# i n t ZCLK0*<4jS**1 ' 

[0023] F*Jffl5^Py£*±[5]S&4li, CKE/\'77 
7 2j^£><7)fig|i£ P^^-f ^Ufl# i n t ZCKE 
tA^77l a^b(DM^P'^i§ intZCLK 
0 £g(t£NOR[s]S&4 a NOR0K4 a (Dttj^jflt 
•^■^J^fE-r^)^ £ 4 b £^t?o NOR0J&4a^ 

b|g2cDftSiJ^ nytm^t LrO)rtSB^P^^«# i 

n t C L KA<ti3^^^t. >/\—£ 4 b^t>. tSOWSU 
0 P V0\%^> i n t Z C L K^<ttJ^^tl«So 'El 1 7 
(B) f4 N mi 5lr^-rCKE/\'^^T2CDfiiiS:C0— fiHj 

**-ra-efc*c mi 7 (b) izfcLN-c, cke/^^ 

7 211 nSP^ n-;/$*f * — ^;Hl#e xtCKEH 
777ftlt5/\^77 2at, / < ^ ^ T 2 a CO ttS 
■»*rtffl^ny^«# i n t C LK0C^Lt77f 

LUS*-T4«i a>^^^Htt2 bt. c^K?)77f 

0S&2 b(D£ii*Hi-S§-$ftai^ P ^^7(1-^ intZCLK 
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*t?. " 

[0024] mi <D^v?-\*\$&2 b(4, rtfflJ? Py?fl : 

§i ntC LKOfc^t/ i n t 2C LKOlCj: UiM^M 

<D3ttJB-f>^-£2 1 al4, flffl^P^lft i n t 

T 2 a^^-^^btLtr<l^-$J^*E-r^o F^S^P^t 
tint CLKOtfH Is^frOt^s :03W>/^ 

-^21 a (4, jWlttUiS<itHl*/W-f>e-y 
>x#S<t£;fx6o Ki <D J 5vf i ia»2 bl4; ^bfc, 

3tti-f>/\-^2 1 a0tt*MIt£g(t&-<>/\*-£ 
2 1 b J 2 1 b<7)iij2Hlt£^>A-£ 2 

1 bCDA^jffli^SlnL-Cfeii-r^-O^— ^ 2 1 ct, , 
-f>/\*-£2 1 b60ffi*{g#*Sft^-r £ 2 1 d 

Pl$fr<7 Uytm^ i n t C LK0t^>/^-^ 2 1. I - 
d(Dffl*«-»i:*»»tSN AN D0SS2 1 ^SU?' 
P*;*Pi ntCLK0M^H21 b (DtBAffi. *- 
t££glt&N AND[s]S&2 1 f <h % NAND@82.i; '/'<■< 
eCDt±J^fl-^^~^A^[wglt^)N AND0S2 1 g/'C ; 

NAN DUDES 2 1 f(DHlA<lf tNAND@K21,;.;;; 
g(Dtli^<l-^CK E 0<tf S(f^)N AND 03 5& 2 1 h ^ ! ' - 
#fro NAND0K2 1 h<0tti*{Btl4N AN D(e]&2 '/"' 

1 eCDfe^A^llC^^ftSo :^NAND@»2 1 g 

[0 0 2 5] m2CO^^^0S§2 c(4. W«J£ny£« 
tint 2CLK0tNAND[l82 1 g (DtiS 2HltC 
KE0£gft£NAND[s]&&2 2 a £ % MSf? 
tint ZCLK0i:NAND[ilS2 1 h (DttiJim tC 
KE0<!:*^[t^NANDinlSS2 2 bt, NAND0SS 

2 2 aOttS*«#*-*fA*(3fi(tSN ANDHS2 2 
c£> NAND0S&2 2 b (DttiJliB^t NAN D 0SS 2 

2 c <&ffi*«*£ £ai*rif ortsp* p ^^-r 

fit i n t ZCKE^til^t^NAND0B2 2 
£\ NANDlH)S&2 2 dCOtB^lf ^>WSP<7 P^^-Y^— 
^Hlt i n t CKEIiNAN D0S&2 2 c<Dft!l2fAA 
NANDIB22cj6^, flffli^Py? 
>f :?;HSt i n t ZCKEA<aJA*ll-5c d (7) N A 
NDy-h2 2cfc^2 2d^ ^'J'^7P7^ 
atfifc-TSo *l-s ^B2 4 (A) (C?M"$n^*/^ 

^7fc<fet/rtw^p^^a6*iHiKfebi/^iai 7 (b) 

[0 02 6] ^P^+M^UOIZfclNT, rtfli?D^ 
<7-<*-:?JHft e x t CKE^H L/^;UC^)(h^{C N H 
Sfl<7 P ^ <7<ft e x t C L KtfH \^s<MZ±L±rfZ> t . 
^□^Ay^TMCDA^Ay^T'l a j6^£>l*Jptf£ P 
intZCLKO^L U^Ut $*U 
£ 1 b(DUl*(I#*<H L^U*^ IiT^^o — C 
K E/\'^72 IC&INT, /\'7772 a £>ft;^ftf4. 



1 a J&<l*jffli* Uv0\%^ i n t C LKO(7)3t±^y(CJS 

2 1 bfc£l/2 1 clCcfcy. Z0rtffl5^ Py^igt i n 
t C LK0O±L±A u Jfl(C^^.b^rt\^H uncoil 

[0 0 2 7] NAND0S&2 1 efcc):tf21 f &*I4* 
fiS^P^ilt i n t CLKO0)St±A<yiwJC*LT 
-f £ £ Ltf^ffl Ls £ 2 1 d 

J:t/2 1 bfrb^*b*l£{It£J£$ELTN ANDEIJS 
2 1 gfccfctK2 1 h^it*o ZCDttJlUljSlvCtt, N 
AND0SS21 e(^ffi*«-»(iL b^^^U, JECT 
NAND0S2 1 gfrb<D{ItCKE0l4H U^MCft: 

. So m2(D^^^[s3s&2 c(ctei>rii, ftgfl^p 

y^MIti n t zcLK0l4L^;U:aTA<5fc^; 

! NAND0IS2 2 afe£tf2 2 b CDtfc *lfttl4 H L"<;> 
fctty. m2(D^'V^[E3S§2 cl4, dO?rt.SB^a»y^.« 
•■O tint z C L K 0 ^STA^t l:4x. btit l^fcfif 

•v ' te^ri4rt»^p^^-f *-^;i/«t i n t cke^h 
uK;ur*fey, Scda^ p^^-^fit 

i n tZCKEttL^;i/tfc^)o L^Tb^rWgP^ P 
•y^*±ISIK4IZj3l^r(4, NORI38R4 a*V 

e>-§-x.&*t*«#*steLrwas^.p^<7«# i ntc 

. LK^^jje-TSo lit i ntCKEJSWi ntZCK 
E(7)ttffif4rt»^P^^(lt i n t ZCLK0)a±A<y 

Odfct^T. rt»^n«^ffl§i ntCLKA^i^ 
6*^5AM4, StlCD^^ S> ;Ufc fclt4^»^ P ^ <7 
^Mff e x t CKE<Z>«ffl(=cfcyS43E**L*. 

[0 0 2 8] ^P^^-9--f <7;n icfciNr, n»^P»v 

P7^^-?iHte x t CKESLl/^U:BSt 
So :fl)«Bl:fcW, WP';>«ti ntCLK 
OA^SfJ^P^^ilte x t CLKI^otH U^>»KC 
3t±A<y. Hi 0)7 2 b£<„ /\''V772a^b 

4^.b^^ffl^n^^^^-^HI§e x tCKEj 

®£§2 b<7)fci5AffitCKEO/><rt«$£ P^^ift i n t 
C L K 0(7)35l±7b ? y ICj^^LT L U^JUIC&T^So - 
^ % ^2(7)7^^0^2 c(4, ft89P7^(lt i n t 
ZCLK0A<Ll/^-t?ft5fci(>, V^^ttffil^fcy. 
M^P'^-f^-^M i n tCKE^H 
*S(DrtSB<7P^^^^ — "?;Htt i n tZCKE£LU 

[0029] LfetfoOP^J^^^u (=:fe^r 

(4. NOR0S54a^>/i-^L«L, 
T 1 a^b(DS^[:aorrtJ|l^P7^«§ i n t C L 
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W^n^<7«# i ntCLKO (rttt*ny47«4|e x 
t C LK) A<L U^;Ulc£T*)<£<*:. Si (D^^Bft 

L4^Ltt*<6. N A N D [sl£§ 2 1 dfc£tf 2 1 f I*. L 
U^K&rtSP^ P ^^fll* i n t C L KOCJ: y. 
^♦lOHJSja^tH l/^HZ*»L, NAND0S&2 1 
gfc^21 h©ttttl4*fcLttl\, Lfctfot, CO) 
SH (7)7^^0 1» 2 1 btDtil^I^CKEOIiL^ 
Cl&#£*t6o *2©7VfHBf2cl4, 
P intZCL KO(04±^yiCJ^SLTX;i/ 

^/r^-^Hl# i n t CKEtfL Uf^Utfty, MO .; . _ 
,W8P^n^^^r*— ^;U«# i n t ZCKEtfH L^K; 

ho WiZO^vTm&Z alt* $Z\ztotfr<7 n y 2 mm 
n t zclko^h u^<;ncs±3^«*-e 

•^P^Mi n t CLK0^Ll/^K:iW5* 

;nc«j#-r*o Lfctfot, ^p^^-9--r^;U2if:fci> 

TI4, MWO^M i n t CLKOtf^B^ 
(If ex tCLKlCfflota±A<ott, NOR0SS4 

*fl»i- n tCLKfl04±A<y *<»Jt**lSo 

[0030] <7P-/^+M^2|::fcl^T. *+8P£Py 
*>T*-^«§e x t CKEA<H ft 

»JPiy?Mi n t CLKO0)Si±Jb<yiaMSL"C, 

^^{1^- i n t CLKOOATtfyiCSSSLT. ffS2CD 
7^f@B2c^-ttJg^ll5^ 
-f * — ?;HB# i n t CKE^H U^;U<b$+L, ffi<7)« 
SB$Py£ffi# intZCKE^L ^J^^tl^o d 

^{g-^e x t CLK(Da±A<yicttoTW»<;n'y^« 
§intd k^h U'<;uir3:±;6<<S>o 

[003 1 ] ±&<7)&5\Z. mi CD^^^[53K2 b 

ivc. n«^p^^«# . n t c LKo«or^aj^ 

P 7^>f^-^HI^577f L^Ov7 hi, 
20)^^^0852 cfCcfc y s CO»10)7 7flHl»2b 
0>ffi*«#Srt»^P^^«# i n t ZCLK0«o 
tv7 h?Z>^t\z& i) % ton* ny 7)],^ 
i ntCKElt nSiJ^ Prv£«-*e x t CLK^ 



^P^ll§ i n t CLKJL l/^U:§fSt^Ci:^ 

t*£& 0 *fcrtsp^p^^(s# i n t cLKo<asrFrt< 

rx;u-ttfflt LTL^fcto. tt»*Dy*-f 
fl#e x t CKEMH u^;u<b*^itcttfilicfc^ri4s 

i n t CLK&H\s^)l,<D}ifeVimt-?Z>ZttfV£ 

[0 0 3 2] ±»a>cfc5l:: % fl^py JUS 
§extCKEf, 11 fccfctfS^O^^BH^ bfc 
<fctf 2 clC^y, rtffl$*Py*«# i ntCLKOl:^ 
oTIIR^v^ Hlff*-fr4Z4:(rcfcy. fftHlc. C<7)tt 
»^P^*-f*-^l/fi§e x t CKE^LL/Kjl,^ 
n«^P^^«#©*»tt»*^-ri:&. 2fc0>* 
ayt+W?MZ&l\X % M&tnyZm** intCL 

[0 0 3 3] 

XlC;!tfLT4i1t3g£*LTl^o Ctu&0)«rLl>a»l- 
14, GTL ■ h^>V— ■ Pv^£) . 

CTT $r^^K- * — 5*— r--f K) . H 

STL (/W • Xtf— K - h^>V— A • Py^) % 
fc^tfSSTL UW->'J-X^-S^f^K 
■ P isvtttltX*? - v'J-X ■ $-5*— x -f K 
• h7>v-/\'- Pv^?) 7b<fc£ 0 C*i*bCD-Y>£:7 
x-XTMi. < *tirfcy. iS^- 

Si'Sc fcir^Lli, H ST LfccfctfCT TIzfcLNr. A 
*«#<D«WI4, SilEV r e f |C»L±0. 2 VCD 

ft *> a* a v -7 t (4, z o ^m^scom^m^t s 

-So 

[0034] ui 9i4. ce*a)A*/^ ; v^7*]S<7)«ja 

a, 2a(rtg^-r^o Ell 9l::fclN-C\ filS(7)A*/<^ 
Spf-V^l/MOS h7>vX^PQ1 t. MMS— K 

y-h<t. m*y-KN2fz»at**L«fl&*»a/-K 

t^*tlipfV^l/MOSh7>V^^PQ2ts ffi 
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Kir, S*lEVr e f *ai+SJ:5l=*«*4i>;- 
8M***i*ffi*#a-> — Kir nfv *;um o s 

UWcClfclvtte* pft^l/MOS h7>vX^ PQ 1 

AS, ZC ASfc^tfZWE. 7KL/Xf^Ad d, j3 

[0035] ^««#EXT^a*«iav r e f £ <J * 
EL^i-niC^, n^-V^jUMO S h^>vX^ NQ 2(7) 

1 (D^frcfc y t>*£<&6o mos h7>vx^ NQ.t .,: 

f*. pf^^MOS h7>^$PQ1^bt/Wffi^ ; 

C*££<Dm^#p^-V*;UMOS h7>yX^ P Q 2 \ 
£rt"LT3S*l*> (MOS h7>vX$ PQ 1 fccfctf PQ ;' 

MOS h7>yX^ PQ2*^LTSt*t««Slt(4^-: 
t^TMO S h7>yX$NQ2 LTjgife^ — KV ;> 
fem^^. /-KN2li % Ll/^iftSo 

[0 0 3 6] -73. itaWi#EXTfl!>«ttU^U*<»*. 
lEVr e f^Utftl^CIt nf^MOSh 
7>yX?NQ10)3>^^>X^ MOSh7>y 
X*NQ20)zi^W$l,*& CO)* 
*ICtt % p f t WMO S h7 PQ 2 SiHt 

^Lra*t««a«fcut**<3Ei:y. /-kn2<d»<4 

y. ^W«#EXTO)JS'|liA^aFt^»ftlcfc^Tt. B 

a-en«LT***s«ia>rt»«*z o u t 

[0 0 3 7] S>liEV r e f I4 % a*f. WSR*IEV d 
d tftifeBEV s s(?)*r 0 lfE (Vdd+Vss)/2 

flJifib^K^So nttfifEXTit -ta>«**«/J^ 

Vref±0. 2 (HST LfcJ:tfCT T *f 
^x— XCOii-g- : G T L(7)ii£\ V r e f ± 0 . 05) 

XT(Dtfi LyK;b*t»a«ttV d d Sfcli&JftSJEV s 
\z tS l * X it • ✓ - K 8 ft J - K ^« B#«3E A<SE 

*l& 0 "f&fr*). WI#EXT^i;itEVddbK 
;K7?*i^lC[3\ MOSh7>yX$NQ2^Ltg« 
-/ — K^«aE*<SE*U -^s ^SP«*EXTA<ffiife*IE 
V s s L"<;KD** % MOSh7>yXjNQ1^L 



f-$AA/^^77(Dat«*t4. ^:SDRA 

(sammssa) sdramj * - 1 # & < a « 

[0 0 3 8] -?-jM>*.* C<7)S8W0)BMI** 
[0 0 3 9] 

: [M**ftt4fcAQ¥B] lfr#H 1 d«*HJWS!¥- 

Mots i a>M»* p p 
^t^is^ n«s^p^^«#(D*a$ft^-r*naj 

tt^p^^fl-^ic^Lr^^^Lrco^aj^p^^ 
t $ 4«t 5 {7 p 7 ^ S i: , C0Wp 

*p ^^«#fcttor*2 ©wasp's/ ^«*t±a-r 

3o A*/<^7T*«I4. «1 j3*i;«2<7)«;TjRttJ&/ 

[0 0 4 0] BI*«2lcfi|5l§i«aS*3!itMBttSI«l*v 

n»A^b#^&*i*n«J^p^^fi#f^or»i 
cD^gp^ □ •y^«**±fiE-r*^ p ^/W77fs 
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xsm2(Dmmm^y- vmomfa&mmiRMizmmz 

^^tmm^iz^-omm^L. a^a^-z^is 
& ^om^m 2 om&o p v o it^om 1 coniu^ 

bSS 2 omii u^u^co^bCiJEg lx =5 v^-lx 

[0041] iR«a3icfli«n»is¥«t*!&itttatt. 

1 (^1(4 L/^KOd: ^ (C7 7f ft U ^ 
JU— tttt**;h,a«2 0^*£«*.« o 

[0042] n#gr4icfl(«igma¥*t(;iBitttBtt. 

ft^L 3 01^*1^(7)^ P^^-f *—3fji;#R 

l»*iS5fc^^PI«8S*Wtt:fiHfS^SIi. a*antt^ 
L4CDt^H^CD^a^^/^y^T^^, W^7D7 

riHiKa)ai*<i^-a)*i a)Sfiu^;u^t5^2<7)^ti:b 
^;u^<D^bl::f5j»jLT|gi <7)af4u^;u^e>K2<Da 

[0043] n«qi6icffi«raffla¥««iBttKar«. 

lC«*H«a¥»{*re«»aii. n*53ai3«ia¥* 

*tta«ttao>«i n»^p^^«#* 

[0 04 4] 11 (D««U^P'V^fifC«ottt»^P 

A*/^^^r^«a>aaiaK*aiRr«o nas^p^^ 
^^-^)vm^\z^xxii^vz?7^^~^)\,m^ 
±maxxts l J. «2<7)rtaj^p^^«#a>«*3&<ffjLh 



KittffliU =Fi&Rtti:*lcl4A*/^^7r#«<7)aSR 

t ft < $ aast £ ««-r ictms. 

[0 0 4 5] *fc, ft i O^SB^a-y^il-^lz^lSBLT 
A*/**;/ 77-f *-?;i/«-J|-£rt»* p * * >f 

mmz®.-ox±f$.?z>zLt\z&i>), Hsu* 

uvt m &*»«»(ca»-r 4*-r ^ ;u 

dfci^Tf** rt»^p-y^«-**<jiitattttta?*u*-y--f 

[0 0 4 6] *tz. 77f*Strt»«*4*?St* 
[0 0 4 7] 

[«n<Daao>»n] 

SDRAMO)BWa)l«fiE*^-riaT?&«p B1 i-fci^ 

SDRAMli, ^SP^P^if-^e xtCLK^/\' 
^7T«iSLT*Pa^ P ^/{I^fC L K X ft t>lfiZt& 
1 P y<7m-% i n t C L KOfeitf i n t 2 C 

LKO*±jS-T*^P^^/<^^rIslKi ftSfS^P 
•y^-f i n t CKEi:(totaRMl:gtt 
««fc**t. *IW*P^*«*CLKXfr&«2a>rt» 
^P'V^Mt^ i n t CLK0£tfiKt5rttt9P»^» 

(^»«BlzSi^-r43&<s ^P^I§intCLKO 
fcWintZCL KOlttpK? P ^<7{f-^C LKXj 

[0048] SDRAMlt £ *>lZ s P * £ -f * 

S62a«!: s Z<D/<y7T®&2 a flU***** 1 <Dft 
fiP^P^^fl-^ i n t CLKOlCHSJLT^-y^-LfrO 
tti^-r^mi <D : 7^5 1 [HlS2 b ts C0HO7^f0 
»2 b(7)ffi*(f#$. CICDIgl (DftUt nvtm^ i n 
t ZCLK0f:^iLt77f L^Offi^t^i2(^7 
->^[S]5§2 c $-^t; 0 Z.<P>%2<n = 7V=5-'@fi&2 c^^>, 
1*3^5^7 P 3f;Ht# i n t C K EfcJ:^ i n t 

2CKE^<ttJ^)$tl^o /^77B82a, T^^ElB 
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2 bfccktf2 commit. ftcDiai 7 (b) \zifi-rmjti; 

tmCVtbZo 0 P s/£*f*— -JMtn i ntCKE^., . 

h L/*;K7><t#fz[4.. *H»*Py$«# (Wp>^ 
«■«§■) <0*a&ttJ»*^**u rt»?P'^-f*-^K8 
# i n t CKE^L U^<;UCD<i:^fCli. ftffl* P 

[0 0 4 9] A*^^77 3 014, iillEV r e f ^ 

i^r*L*o.EXTts»«iwi^«MiLr. ft^if-^zo 
UTJMt^ C<DA^/n*-v^tIe1SS3 Of*. *a>ia 

tfPQ2£. Si?Sl£V r e f <h: E X T t £i± 

NQ1 fccfctf NQ2£^£\ :®A*/W77 3 Oli^- ^ 
£b(r % lly-K3 1 (!:pf^^;UMOS h7>vX : . 
£PQifc c fctfPQ2C0'&>* — K £ co m lc. ! 

-toy- h p ? -f i ' .; \: 

n t ZCKEf^ltlipf^^MOS h^VvX^ P 7;> 
Q3, fiitfMOS h7>vX^ NQ 2 hW^XzWitt h . v , 

ZCKEjglt^nf t *JUM OSh7>vX^NT5 . ; 

^ia-e&sia2$#RgLrsiwr*o ^p^^uY^^ 

[00 50] <7 p^+h-r SUUOIZfcHT. nsu^p^ 
^'T* — "?JHf#e x t CKEIiH Is^MzWLJZZtl. 
ttSU* P?£«#e x t C L K(D*SS#t&3£*;fl'&o C 

©tttBicfcivci*. «r(D*p^2tM$;ui::fci*Trt» 

£ P y^m^e x tCKEf^H U^f::^}^ *IT l^fc 

a>-e, ^p^^/^^3?Tmi»i ^^rtffl^ p^^ii-e- i 

i n t C L K OlzttotrtW n ^*J84@B4^ 
rtffl? p i n t c l Ktfft±tz*i& 0 

30I^^51NX. pf-V^MOSh7>V^^PQ3 
I*. Att£P^£-f :7jUflt# i n t ZCKE£<L U 

ortii^fi#2ouT$±iS-r^o 

[00 5 1 ] ^P^^it-f <7JH (cteixr. 5+SB^P-y 

^^r*— ?;KB#e x t c k e*<l ly^uc&esfu 

^P'^flf ex tCLK0iMflS$*L^o C 
©ttffil-fcl^TI** 1*9 «U£ P \ n tCLKO 

It. 5 p v*?i*v?-r 1 A^6*±S4xr^ 7f0S2 b 



e x t CKES^Pv^W^iHaLrfiiStSo 
Lfc^oT. fiStf^ P i n t C L KO^H U>< 

;kdw. ^v^m ci4*(z>tt)B*fiH#LTfcy. 

fflJ^ p ^^^^—^;ufi-^ i n t ZCKEI4L U^;i<£ 
SUTT^c LfetfotW^P^fif intCLKtf 
*±**L. A»/<*?T[IItt3 0*<«ittU n»ffl^E 
XTirSflEV r e f i: 0)it«*ff ft 3 0 

[0052] ^p^^-9--r^;nirfciNT. mio^a* 

£ P <7 ff# i n^CLKO^L L/^UcttTJ^-S <!: . 

cottffiicfcivc. rtffl^p^^^*~^;uffi#i nt 

ZCKE^H U^Utft p^^^il/MO S h^>V 
X£ PQ 3##M*»ttlB. tfcfin^^^>;nvios h^. 
>yX^NT«fti^Wo CttfCcty, A*/* 
OClfcl^T. ■ajy — K3 1 ^blfifey-r' 
K3 2^«3lE*<gSE*i4e»A<iSBr**v«o ti3*)fI#ZO 
UTIt MOS h7>vX^NTCct:UM^tltLU 
^U£*t#-f£o MOS h7>v^^MTi:J;tJ, ^g|5 
fl^-EX*<L L L/^;KDt#|Zffl*il-^ZOUT)J»V\-f ■ 

-oe-y>x«»ta:y. /•YX^f$sim< 

P^^fl-^e x t C L K<7)3t±7b<y X^5/T*#X. 
6*lfeMB#EXT ( (a) ) 14. IKiA^^TI^gPa) 

[00 5 3] ^P^^-9--f ^;U2lCfcLNT, n§P^P^ 
<?m^e x t CLK^H lyK;HzSt±3&<*fc. I^Ctl 
1 OftSfJ^ P-/^ffi# intCL KO^L U-<;HC3l± 

ex tCKEI±HL/^H:a»Ltfey, ^fflJ^P^^ 
life x t CLK©*»tt»**ftS**t4. LA>Lfc# 
7 ^^[51882 c 14^ LUK;uo)rtaB^P*v^«# i 
n t ZCLK(Zj:y77fttffiS«}*Ltfiy, ftgfl^ 
P'^-f*- ^;U«* i n t .ZCKEIiHL/^JJtft 
■T^o Hflk rtffl^P^^-f * — ^Hl-^ i n t CKE 

f4L i^<;Ko#Stt«»"efcy. Lfc^rwpy 

^**EIK4^f)<DrtfflJ^ P i n t C L K(4L 

ft^ftt^tc46s -CD^7 a »}/^-9--<<7;U2lcfct>T^-K. 
&*lfcn»«#EXT ((b)) li^iXfc^S^ftlXo 
Lfc^^T. AAA-:/ ? 7 Eft 3 0 icfclNT p 
MOS h7>vX$ PQ3A<JWattBtJii, COA 
^ 7 r lift 3 0 A<#»flstt!B £ $ *tT t WMftlz 

[0 0 5 4] ^ ay<7-y-^<7 JbZiztSl^X. W^7P7 
^(t# i n t CLKO^L UK^K-jtT^^xt , JB'1 CD 
7 7«2bA<7 7«S<!:^^ Sfc|2fl)7 7f 
[H ft 2 c^<X;U— tt»8t ^^X. Mffl^ P^^7«* i n t 
CKEWffl^P'^^f^-^HIf e x t CKE {Z$i 
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i n t ZCKE^L U^Ut aF*l'€. Z*l|C<ky, 

*U Sfcnf^MOS h7>vX$ NTtflWM 

[0 0 5 5] Lfetfot* <7P^+M^;U3lCfclN 
^»^P^^fB#e x t CLK(Di±^yX7Vt* 
n»fflfEXT£»a^ A*/<^^7lH3i»3 0T?c' 

"A«T?**o P7^OTe x t C L KCD5t±^y fC 

»U 5*«5«#EXTI4 % -fey h7 7^B t s ufccfc 

;u Ki»n t h dwtsimtstiZo zti^cDftmiz. 

*— ^Hl-t i n tZCKEIi, MfflS^ Py£«# i n 
t CLKOO)3tT^yi^fieo-C3Eft-r*fc«). <7P^' 

^^iUCfclt^Mil^EXT ( (a) ) (D7\s—)V 
Kl»IBt hdlt «Slfc«|l-rsci:/)<-r?#. jEttKC 

©*pvW*;h i=a3ft*n««l*EXT 
( (a) ) i«*&trci:*«-e**. *fc. *P^+M 

^iU2fCj3^T^-*6*l«n««I»EXT ( (b>) \Z 
ZSLXlt. «»fi§lirt»^Py^«tintCLKI:' 

T ( (b) ) CDlx^li5t3lfzR&ih*^^o 
[0 0 5 6] *fc. n»^P->*«^e x tCLK0)i 

^;u2^6^ p^£-y--f ^;u3^(D;gm#f::fci^T, ft 

£fl^ P^J-f*- ~JM%^ intZCKE^L U^Ut 
$ft£B*j£lirt6P£P i n t CLKO^TU 

B*^T*&y, <7P^^i^^^;U3lCfclNTlS^*^^^ 
E X T (7) *tz '7 :?BB*6B#j£<fc y *#l^B* 

j£"efc*o Lfc*>*oT. CCD^gp^EXT ((c)) 

i=»u mmzizy hr^^wn t s u £«BE-r set 

#-e#. iEffll(CZOn«fS^EXT ((c)) 
CLKO^tfi n t CLK$±REt*Ci:l:<ky, ft 

[0 0 5 7] rt»$P'y*ffl»e x t C LK*<itttM« 
iit^U, nW7nvO^* — ?M%^ i n t ZCKE 

((c)) fl-fey hT^^BB*6»^<t<7)B#MS t r^IE 

? 7 m 3 o CO th * ff it * i± & c <T> A * / \* v 7 -r 13 

«»e x t c t tfxzz> 0 

L**Lte*<&* nai^ □ y^fg^-e x t C L K^ilCD 



B#[H] t s uA<, ^D"^||§e x t CLKW-f 

r. ^icBi3$#BgLrBiwrSo 

[0 0 5 8] 0 3Cfel^ ^P^+M^UOlCfclf 
intCKE, i ntZCKE^J:i;i ntCL 

-f *-^U«#e x t CKE0)ttl»(=cfcya3t**t«o 

£p??-»M£;n izfcivc, ftmouvn 

(l-^ex tCKE^LU^UClSSt^o dC7>tt£gf^& 

1 n t C LK(Dag±^fPih**l*o ^P^t^^;U3 

So ^n^^-y--f £ jU2lCfclvC. SSl (Bflffi^Py^ 
(I^CLKO^L l"<)l>t£tlXfrZ>M2<D^V?-\B}& 

2 clzfcJtSiBH^Wl^«fflLfc«lc % rtSB^P^^-f 

* — ^;U«# i n t Z C KE^L b^<^»bt^o — 

^zcD<t^, ^p^^-9->r^ju3(rtet\rKa**t4^< 
*5MM»ext ( (c) ) aK-by h7y?$Wo * 
— ;U KB»IH t h dtS&Xf-izy t-rvftifWl t s u littfli 

# i n t ZCKE^L ^ ^1^(7)^. *tgfHt#E 
XT ( (c) ) A<-b^ KT^^**lfc«t«:«prifitt*< 
mi)o :©«WP^-f*-^«tintZC 
KE^Ll/^^W^5>^^ *MM1#EXT 
A«t 7 h7 $ -f 5 >y i a)BtH8 (&T\ 'J 

o-tz^ h7'^ffl t s u*«*«i«ii=«< ay. jea 
re zomum-^EXT ((c)) 

[0059] jsit. Ka^p^*«*(cnjj!Lriftf«- 

9 SDR AMOSSPOStfltS^'f BI"C?ac»4o (D4lC^t> 
ICfcLNT. WI^EX T*S»+*A*/<^^7lHlB3 

i n t Z C K E 0 7 7 *-?JKS§i: L"C 

4x.bJfli)o CCD|g2<D^^5 L [H]S&2 c^^CDftSP^ P 
y^-f ^— ^;Kt-^ i n tZCKEft flffli^P^5§ 
±lHia4^^^ib^r, Wffll^P-y<7(t# intCLK 

fi§liWP'^«ill84^f,(DWP'^llf 
5^-^^.ib^So v ^^IslB3 514. rtffl^p-y^ff# 

i n t C L K<7>3t±j6<y Cffot A^)/< ^ ^ T IhIB 3 0 
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ntCLK^LU^W77Wo CCD^ y^tslSS 

3 5fre><7>WfflHI# i. n t cOMli, rtSPWJWfg# (n 
£>*i£ (H1 5#RB) o 

[0060] zuzmiizm-t mfliL<Dm j E : £'Z<D9<< 

IM^UOfcfcltftflW i n t CKEfcJ:tf intCL 

k cottfi itm<D <7 p y * V- << <7 )i> (3 fe it * * P y * 

<l^e x t CKE#*VSi^ P^^il^e x t CLKOiL 

: ±*<yicteixr l w<Mzmmz*i. p - 

P i n t C L KOtfH U^;Km±^^> 0 CCD •/! 

«ffl^P*>^«#i n t C LKOtf±L±tfV\Z\s\MLX ' ' 

^OrtflJ^ P^^ff-^- i n t C L K 

n tZCKEOIt P^ffli^ P»y^«# i n t C L K*0 tfi 
±±tfZ>kHl>'<MztL±tfV. A»/^^7@I83 0 
^SSKISKiKWfffl^p^^^^MOS h^>vJ*£ PQ 

[oo6i] ^^^®S83 sit, ^omf&z'&iz&miz 
m*A?$>tfs ^v?®&2 b tmsmzwicmmzffiTL 

Tfcy • f*5Sff^ □ intCL K£<H L/KjMcifc 

±*<££;uu— tt«Bt**u d(DA*/<^ 770^3 0 
CLKtfLl/K;K0t*7^fttlBtS^ XJirty? 

7*4* — Z?J\stit*t i n t ZCKE0^H1/^U:J±^ 
o/=B#^[ZfcLNri*, Rlw^^^lHlK3 5 (Z&l^T C CD 
A*/\'777[5]S53 0(7)U3*«#^a**trfcy. 
0ft4 i n t COMfi. ^ffl«#EXT|C*H6LfcttJB 

[0 0 6 2] *Lx-CCa)rtffl^P^^fS# i n t CLK 
O^L U^^HzltT^^i:. ^ y^[§]£&2 c^;i/-tt 
Bitty, 7Vf@B2bfl)Hi*«t(:ttorfl«*P 

■f^-f *— ?;H1# i n t ZCKE^H U^Uitty 
(rtStf^P V<7<{*— i n t CKE^L L/^il/ 

fctty) . P'^364li!S4A<f^i-^tt 

pi^ft. P*y$«^ intCLKjL U^;U|C 

S^f^o l/=#ot\ 5 ay$+W7)i,2izi$\,\x* 

ft$$<7 Ov<?m^e x t C LKl:^otH CDrtSJ^P 
V0\%% \ n t ZCLKO^bLtt, ftffli^P^ 
«4l5]l84^b0M^ P V*?\%^> i n tCLKliLU 



ffli£ UyQ4 *— ^UflWe x t CKEIiH U^Udfft 
<§LT*5y. WW* P i n t CLKOC7)3t±/)< 

yiciESLT, 7-^IM2 b*<X^-#$£tty. A 
*/<^7T-f "?;Ht# i n t ZCKEOjLb^il/ 
CHt»£-t*&o Z^llCcfcy, pf^^MOSh7>V 

( (b) ) li. 7^f@83 5^l«fcii£*lttl* (flSP 
0 P i n tCLKIiL U^UcHIS ^ftlt^ 

*) o LfeA^r, Wfflflf i n tCOMIt'Jfe^a 
*y^-y--f lc*5L^#*6*Lfc^»«#EXT 

( (a) ) fC»J6Lfcttffl (a) £*tf$r& 0 

[0 0 6 3] ;j»L>-C. WS^P^^fif i n tCLKO 
W^n'^ffe x t CLKlCflfcoT L U^bitt 
it. S 7V?!£L36 2 c*<X;U— ttffltfty. LUK;kd 
A*/N*^^T-f ^flW i n t CKEOCffiotW 
P ^ ^;Mf# i n t Z C K E^L 

(P^gU^P-V^-f *— ^KI^ i n t CKE^H 

;u) {r«»u rt»^p-y^*^lfil»4i4ffMttttiS 

*l£o 1^95^7 □ *— Zfj^iS^ i n t C K E^H U 

^U:4±^-g)$ <Y 5 ><frf&<D<7 W<7-y-*<<7)U3\Z 
ftl^Xm&*£hZ>Bm^EX T ( (c) ) (D-tZ^hT^ 
^-<5>^yil^^&ott,, A*/<^^7-< 
^JUt-^ i n t Z C K E 0 itWZ L U^VUCOSttW 

•y--f ^;uKsrafcy. A^/<^7rms& 3 01451111c. n 

fl^ i n t CLK0lC|flSBLT»l^^^^^[Hl»2 b 
^bCDil-i- i n t ZCKE0JA^^>77^^-^ 

fe j %tLxmmrz>ztiz&i) s ^p«^(t^ex 
tCLKWiio^P'^i^fcott, y-b^h» 

[006 4] £Py^-y--f ^;U3[rfclvCI£. P*qg(5<7P 
i n t C LKOOaitfyi^JBLt, PlM<7 
P^^«-t» i n t CLK*><3t±*)<y. 7^f@83 5A< 
A^/n^v ^rl°]SS3 0^ t>#x b^fc^aJft-^E X T 

((c)) £SfciXA,-C\ P^SPfl-^- i n t COM 

( (c) ) jaiw^ ±&<d£5\z. rtsu^p^^e 
fint zcKEcfcy t^t^-f (fl^ai^ 

i n t ZC L KOfCfHj^LT^t-f i 
ntZCKEO gA*/<^7 7-f*-^H#i LTfiJ 
ffilt, A^^777«3 0(DII(D«^;-K CI 

3gy — K3 1 fccfcl/fSifey— K3 2H***t) cor B io 
«a<D3tt*L4«»*iKBS"r*Zi:lc«fcy, KalK^Wlz 

jE*f=f«P«#EXTSSSii^rt»«# i ntCO 
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[00 6 5] L9nv0/<y7TfSlK<DmtfLl 0 61*. 
*^Eh3» 4 <7>4JtfiJcO>— 0»J£3p-f 0T?&&o B6ir*5i\ 

"C\ ^P^<7/<^37T 1 I*. ^SP^P^^H-^e x t C 

LKS-a(fc/<^^7«aa-r4/<^7TiHi»i at, /\* 

t. lltEVc c^r^OA-^ 1 c<DUJ*«*±:£« 
ItSN AN DSESl d t. N AN DIUBi dCOdi^i^JS 
l£-rS-r>/<— ^ 1 e^tto NANDffll dfrbff 
<DSKl <7)P^§P^n y$m-^ i n t ZCLKO^^J 
*L„ -T $ 1 efrblgl CO(^gf5<7 ny$m^ i n t 

CLKOm^Uc A^tES&I alt 

[00 66] i5 IdTF-f 3 Civ flffli^ P i n 

nap«#EXTa>-tr^ hr^^m t s uiz» 

U £ b(" CC7)Y £ 1 cC0^t5I®B$Mt s 

u' tfm$)tote-tzv bTvJtiiMt LTftltftUtfeJl" 
£<> E X T ft P ^ ^ i n t C L K 

l3|^|«LrflSii**ir7^^$*L*fc^T?aE»So Lt::;6< 
Ot, :^«f#EXTOrt»^D->i;Sf e x t C 
L Klz*ff hT^^B*fffl tsu^<Ltt, ^ 

ffiT*+#*mf«(0-fey h7y^«FlW ( t s u + t s 

u' ) *astsci*<-c?*, ox-cim 

#1 &(DWIBl3Ei<Slt#LliJllMf t\ ^7P^^^ JUBM 

^U«#e xtCKEI^Ltt, J*JSff^P'V 
^IS# i n t C LK0AW>/\-$ 1 clcj: yaS$*l 

ct £<> 

[00 6 7] rtfflJ^P^^*^lH]K4li % Mffl^P^^ 
■1 * — ZJM%^ i n t CKEi^OA-^ 1 c(DfcB*Mi 
§5Sltl)NAND[5]SS4ai, NAND0S&4 aCDttl 
*f8#*a»t-5-< * 4 b £#fr 0 NANDM4 

a frbffi<Z>rt«i^ i n t ZCLK#fcti*$ 

*U -T £ 4 b^bWflJ^ P i n t C L K 

£;ft£o N A NDM4 alt £1 c<7) 

P^^-f* — i n tCKE? 
git £ AN D[Hl[»T*S«^.b*ur4i«fcl^ ^CDif^d 
It fcf£U -f>/<— £ 1 cfrt>littfi|S£ P^^fl-^e 
x tCLK^ffl0^P7^j|^^^tl^c NAN 
D[§S§1 dfccfctf 4 a Clcfcyrtffi^P i n t 2 



C LKOfccfct; i n t ZCLK<DB5IB#rHll*Hi:t«: 
LJ S ^l>^>r 5>yT*rtSP^P^^fB# intCLK? 
^IfTttWl^^^LTft^I^ i n t COM£ 

aSttfflfC*. M«WllftBBtt*-f 5>^s#<-e# 

-So 

[006 8] H7lt E)6[r7Ft" ? P i^V?7W& 

^om^ma>m^&n^xs9^^^rmx*^o mi (a) 

<Dai*ffi*CLKX^RlnU^o51S'r*ilffiIllBl e 

t, 9i cothJim^tmmm&i g 

■^■£glt<&AND[HlKl ht, AND0B1 hO)£±i^<I 
*£»lt£-f 1 fStt. AND0S&1 

ti<Z)Waf^P^^«-^ i n t ZCLKOtfBii 
*U 1 f ^&rt«^n^^*-S- intCLK 

[0069] ccds 7 (a) [zm^rmf&om^s AND 

h3&*&lt 17 (B) IZijk't&olZ^ £ 

^t^iS^fflH L"<;ut S.*i*i*i«s$ p *y # i 

n t C L K Otf&XZtl&o fl«5£ P^£«* i n t C 
LKOfccfctfi n t C L KCDtL-ttf l ) (Dfot)*fta$9 P V 
2«*ex t CLKICHJBU ^(PlZlTtfyit 
P^^m^-e x t C LK<7)3lTA^y (wlil^Jffl L#l\, ^ 
A^L»A<&, Z0SDR AMlZfcl^TIt AARlcjSl* 
Trtgfl^P^ff^- i n t CLKOfccfcl/ i ntCLK 
CDit±^ y \zfs\m Lt7 y^HBW^ * ^-BiftSff tto 

^P^^-9--r^;HHrillJ:y*St^H7 (B) iz^-rj; 

5IC, nfflJ^P^^fl-^e x t CLKOW^WJ 

t^<rtJ:<, *fc*<rt<fc^ (fti^«i*ffl«|-e 

[0 0 7 0] 0 8 1*. Wffl^P^-f *— i n 
t CKEfccfctfl*j6B«# i n t COM^^^-T^SP^O 

^7 2 14, ftU9 n*;^*-?JHIfe x tCKEf 
g(t^/\*^^T 2 a t> 2 a(&aj*«#£aK 

-r^ii^[Hi^2 d t % asEiB2 dcoth*«-*$asi 

rtfflS^n*y^fi^ i n t CLK0lCpl«aLT^iX^, =j 

tCKEO^l/i n t ZCKEOStil^t^77f0 

ft^OUvtm^ i n t ZCLKOIClU^LTSxiA^, 
^^^Ltii±lt-^^^T[HlB2 c$#t;o 

[007 1 ] ^^^05»2 bl±. 0 1 7 (B) fr^-rtg 
«<t^ rtfif^P^^ft-e-i n t CLKO^LU^ 
<Dt£\ZX)i,-ttmt£tl. W«^P'^I§i n tC 

bat, P^^i^ P V 0 I n tCLKO^L U^<;UC0 
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1 n t CLKO^H ly<J\,0)t$\ZX)l,-fflgikZtl$> 
77f2bb ££tV CK0JS1 (077f2ba fc£T/!& 

2 07^f2 b b<D«Wcl* % Ell 7 (B) l=**1*[*t 

rac-efc-y. »K-r«»»izi*Hi-a)#iiB»**«-r 0 
(b) iz^-tmm.tmcx'h^. »B-r*«»«zi*w- 

[0 0 7 2] Wfi#EXT/l>bW«# i n t COM 

JUff i n t 2 C K E 0 (zHffl Lt SRWdSttttllB t 
*WA*A f 777 3 0t; AAA^r 3 0C7)t±J^I<l 
#£iiM1-£ii3I[H]&&3 7<^ ilM[e]SS3 7(0ffl*ffl» 
*M»^n^^«# i n t CLKi:^Lt», 7 
*y^LfrO:>? hLTflfflSm-§- i n t COMfc^t; i n 
t ZCOM$±«t*77fia»3 5S$t% CO77' 
^[HlSS3 5(3\ P'>^«4 i n t C L K#L U"< 

n t CLKAtHU^UOtSlC^^ttBtSft*^ 
f35a^ v^^3 5 aO)Ui*iI-»*a(t«c*:5frtt.' 

rtfflS£P^£«#i n t CLKtfHU^Ot! 
#IC^;U-«ttt**L, flUJD^fif intCLK 

^<L s o AA/bP7 3 0lt 1211 IC^tV^^Tjfc'H 

/\ f 777«f^-^MI§ i ntZCKEO^L U^Utf) 

i n tZCKEO^HL/KjK^^^lzf^iag^l 

[0 0 7 3] 77f35alt l*3ffi£Py*ft# i n t 
CLKfc^i; i n t ZCLKlC|^|ffiLriBS?MI-ft»tt 
Sit ^^TMS[H]SS3 7 (Dttrt«#£fitef4 3ttJB-f 
>/^4 1at 3«®^r £ 4 1 a CD 

£ 4 1 bt, bOftjl 

«*SRteLr-r>/<-5'4 1 b©A*»^eat*< 

4 1 ct, 5r 41 b<Z>fctj*«^£J£lE 

"TS-f £ 4 1 d £^t,\ -f $ 4 1 b fc cfctfC 

4 1 cttv-y^EftSfllfiE-r*. 3^>a-^4 1 
a (i v ftStf^ P ^flW i n t C L K*<L UK;i,r*fc 

y, ^officDrtsu^ n vom^ i n t ZC L KA<H UK 

n**P^^«# intCLK^H b^/^fcU^Offl 
GOftSP^ p y$m^ i n t Z C L K^L UK;KJ)t £|c 

(*, aA/\^>tf--y>xtt^t £*i£ 0 

[0 0 7 4] 77f35b(t W»^P«y^«#i n t 
CLK^-Oa-^ 1 d<E>ft*l{f-S§-£glt£N AND 
0^4 let. WfiS£ P i n t C L K t-f 

— £ 4 1 bCDtt;tjm-^£Sft£NAND[p3S&4 1ft, 
NAND@g&41 ea>tii*fl#£-?-a) — ^AAfcSl+T 
i n t COM£tfc*|-f £N AN D0S&4 1 g 



t, N AN D0SS4 1 f OthM^kftUiM^ i n t C 
OM*«Itrffl(7)rt8|J«^ i n t ZCOM^tti^*r^N 
AND0841 h J^to NAND0K41 h^fctJAf 
Z>iW^ i n t Z COMlilfcN A N DEES 4 1 g Offe^ 

[00 7 5] Za>^*V^lHlK2 b t^^^lHj|»3 51*. 

■t<Di*i«Mlljai±S«ttlcWi:-efc«. 7*yf lv7ht 

So Hi OrtSMM 1 i n t C LKOIi. IS 6 (Z^f £ "5 

[^s <f i b£*hLras***u WIJpu/JI 

fintC LK(iNOR[5]SS4 a Lt tU* £*l£o 
*S^mi (DrtSP^ Py£fS# i ntZCLKOli 

i ntZCLKIl NOR0S&4 aA^-f>/<-ji 4 b 
^Lttti^^ti^o LfctfoT* rtSB^7P-y^«#i 
n t CLKOfc^tf i n t C L K <Dm.it$ -f 5 >^CDg 
lifSJS Z(7M £ 1 b <h N OR084 a |C&lf£ii 

s^wo)*-efcy. (5is«ta-r«>ct*<-e*4ffl-efc 

[0 0 7 6] tii<Z>*1 CDrtSU^P^^ff^ i n t 

ZCLKOlt «iiEltt^&-f * 2«*^LTU 

***L-6*fiEt**t*ttf, *a>rt«*p**fflnn n t 
ZCLKfeWi n t ZCLKOifSlSraC^-f 5 >^ 

f int Z C K E 0 *<^»* R V ^ *-^;H§ e x 

t CKE|:ffiotHi//<;i/iSii6i:#, cartttM 
i n t COMtK(:n»f^EXT^il:*tffiLfctt 

t#-e^£o Lfc^oU*/^y77^^-^ 

If intZCKEO << 5 >^T?#;S14#JB 

(HUK;u) t$*trt. ^Ot^lCl*. WI§EX 
TlMt5HlZ^y^Eltt3 5T?rt«5«*§- i n t COM t L 

r^^SftrL^t^sct^T^So afeiw, s& 
[0077] m9iz, meu^Lms\z7jk-t/<^yT^ 

Bl a, 2.a fc<tr/3 0#^(Z)*KlcRlt b*lfc»SIsI 
Blc, 2 dfccfcl/3 7(D^ffl^Ift0^T^fc^CO^>f 5 

§extC L Kl*. SSEsIISl c IZct y B#fHjT d Oli 
$^lt, HI a)rtffl^P^^«# i n t CLKOtfc 
So flfflJ^P^fif i ntCLKIi, NORV-h4 
a c7)ilM£^/tLTs P'^i^e x tCLKI: 

^rL0#r B iT d i iitir^^b-r^o ^snifEXT 

( (a) ) *< % »«^P^^«#e x t CLKlC>PtL-tz 
•VhT^fflTsu^U ^on«B^7P^^(8^e 
x t C L Kf::W"r£*--JU KB#f e 1^0O±i^^#xSo 

:0WII§extii 51BSB3 7lc«fcyB»IHTd 2 
^152^^S 0 Ltc7b<or C<Dif£, Zc7)ilHlHlSS3 7(7) 
(a) li. P*3«^P^^«# i n t CLKlZ^f 
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;u KB9M t h &m-?Z> 0 

[0078] tsu = Tsu + Td1-Td2, 
t h = T h (=0) +Td2-Td1 
LtztfiX* T d 2>Td 1 <7)ftfr3&<*JEa?*L*lli. ft 
«PffE.XTa)rt«9Py<;(l*e x t CLKfCfcfr* 

KD*n rt< 0 om^X &r>xts Wffls^ a v £ 

i n t CLKfZ»-r-S7t%— ;UK^PJJt hrt<IE0)fiI (Td 
§intCLK0^i±^ott (TdO»TW 
f35 a i n t C O M 0 £ &fcVtmt "T & d 

[0 0 7 9] *fcft»«#EXT ((c)) (0»$, S 

LKfZjJ-rSHz^ hT'^^M t s uli. Wf§EX 
- T ( c ) P 7*fit e x t C L KI:Sf 6t 7 

h7 7^Bt«T s u cfc y tfi< S6o Lfcj&<-3TC(0» . 

n«fflfEXT ( (c) ) (D-tz-/ hT^^-f 
• 5>y^<-T4ifeKA<±i:a 0 ca>affiB*|HJT d 2 

hu aaia»3 7(©ai*«^<D*-»;uKK>iw**«-r* 
fctoicE(*b*i6*<&-cfcy. y-tz^ swia t 

r £ y < (*— ;u KB#rai±-tz^ bT vzfmK 

T-f ^;Hi* i n tZCKEO^L L"<;UCfi"FJb« 
S*"f S^l*, ftfflSfg-^EXT ( (c) ) CD-tr^hT 

«y^*-f s >y*y SaitfMtlz&lvct 

££o l*!«5P7^(lf intCL KO&JJjB^ A*/* 
y77-f*-?JHI* i n tZCKEOtt f1 COP^gjJ 
>P-;>H i n t C LK0<DS±**y IZl^^LTH L/ 
^;u<*: A*/*^?7-r ?Jl>m^ i n t z c 

KEOIi. ElSlC^r^^ b b£*hLT*fcf£*;|x 
&o Lfctfot* Wlf^P7?fi#i n tCLK0)b<H 
U^;Wc£±jb<o"tJ^»b. 2|^CDy-h (NANDU 

B) a>aaE^tt<fc*»»fcaF*t* 0 rt»*p 

S/f intCLKIt '1 WLO)?- h (NOR0B4 
a) fCcfcy, rtfflJ^P^<7«^ i ntZCLKOCSo 

r£/££;tx3o Lfctfor. fltt^p i ntc 

LK<oa±*<y<kyt, x*/<»y^7-f i 

n t ZCKE 0©4±A«y (4d^tt< Art 1 &0)?— h# 
i<4So C<D<k£* W6fl$Py£«# i n tCLKi 
A*/<^?7-<* — ^Ht* i n t ZCKE0(D4±A< 
y<7)B»|Hl*A</h* <\ ^y^1S»3 5lC<fcyfttt«#E 
X T*<»ii**i4«ri=AA/<^ ?7 3 0*<#SStttttti 

^tl^C<t^#X £>*L<£>£< % P i n t C 

LKA<Lb^K?)ttl:lt 3«JB-r>/<— £ 4 1 a7b< 

ff»«88t**irfcy. *oui*Mii7^f4 i bfc 

1 clCfcy ^^^**i-Cfcy. Sfca3i[H]B3 7 
<Dtt^{I^*<C(ai^Sii^P-/?fI# i n t C LKCDL L/ 



[008 0] ZCDtP. ft\Z^ m6lZ7r.-f£?\ZfoU<7 
P i n t C L K 0 t$<ktf intC LKaWSlSWI 

3 5ttl^i:fllfiE*SIKMf^Lr^*fc«>; A*/<'V^ 
7-f *— 3J;UfflW intZCKEO^L 
*;UcJCfl:Lfci:*. ZCDftUm^ i ntCOMt, ft 

»«# ext rc«o fc«mi=«ft * *ir^« ^^x.i>^ 

<t^tt. Lfc**oT^l^^5>^X?A*/W:77-< 
i ntZCKEO^ii^ot^ StUlC 
ftgflif -St EXT £l*&*flffli«# i n t COM £±fiTf 

[0081] ±a<z)BiM^teL^rtt. i ^p^+m ^ 
' ji>mm<D*t*\>ew p ^^-f ^;nt#e x t cke*< 

L^;i/^tiM«^^)o LA* L X£ 
> / W B# I - fci n r a*&M I = ft §P £ p y ^ -f * - -JM%W 

e x t CKE$L!/^H:KSt*lll A*M^v7 7-f" 
*—-JM%^ i n t CKEOI*a«Mf::HU*;U£*t»- 

S*t4« HI 0 (A) (4. CKE/^77' 

<Dmmmm$f£&fFTFmv&z>o no (a) c^-r. 

y)l>1%^ i n tCKEfccfctfi n t ZCKE^tij^J"^^ 
^'J VJz>ayZf2 c\ZjXz_X, 77f0ffi2b^b(^) 
A*/\'777^ ^VUfS-^ i n t CKEOfcJ:!/ i n 
t ZCKE0^-etl^il^-T^ii5ilH3B2 e/)<lS(t^ 
tt^)o iMM[H]B2e(4, A*/<-;77^*-7;iHI#l 
n t CKEOJISLtWJU^P'^^ ^;H8# i 
n t CK E&ftt)-?Z>mi£\B}&2 eat. Xf)'^vZ?7 
*t* — Z?Mn^ i n t ZCKEOSlILt^P^ 
^-f ^;U«* i n t ZCKE^ii3^-r^il5I[H]5§2 
e b £*tV 

[00 8 2] 0 (A) \Z7fi?& : ?temm\2\&2 

eZmi^tzmS. Si 0 (B) \Z7Ts? &5\Z^ Aft/ty 
Z?7<< ^— ^;MS# i n t CKEO^ rtSS^P^^ffi 
# i n t C LK0<DS±3Er«y lCBHBLrfiT35<ofc» 

•a-. p^^b#^ (SMHB2 e o)*-r *iisB#«) mmm. 

-<* — Z?Mn^e x t CKES^P'^^^iHi 

«affii*. ^^^HB2 biccfcyjt«s*u*. l^^o 

ft§P^ P 7^-{^-^HI§e x t C K EA^^btlfc 

3feo>-y--r ^;ufc*5r+*w«p^ p i n t c l k<d 

[0 0 8 3] CO)51EigB2 e £ffll^£*§£\ ^-COjIE 
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\1-Z>tctb\Z\Z. 51^0^2 e a fc£t/2 e b <7)iIMB$BU 

Z0)<? Uy?<D 1 la^BtJi'sy. i n 

tCLKO (i ntCLK) CD H Is sO\s<DM$ & 

[0 0 8 4] [A^/^^rlslBolEHffil] Hi 11*. 
l^T> A*/<^^T 3 0li, ^»(ltEXT^iME 

v r e f «ttnnr=it« a r«sniiMBK3 o a ^ : 

K3 2 < t<7>fafCffijJt**L4n^V*;UMOS h^Vv^X 
^NQ3?^ 0 :0)MOSh7>vX^NQ3lt -t 
hKAA/^^T-f 3f;H8# i n t CKEO 
££lffto ^i!)ti«@5&3 0 a!4. «y-K3 1^6 
HiUmEVd d£&$g£;tift 0 ZOHI 1 fc^-rffi/^lc 

fcl>TI*. AS'^^T-f * — ~JM%s% i n t CKEO 
£<L b^;U<t nf^^MO S h7>VX^ 

NQ3W»ittBi:jf^ w0£B4MIISlB3Oafr 

- k 3 2 ^*atfans«tt*«»»**i, m& 

l§te(H]£&3 0 al«M*«ttffli:S*i«o 

[0 0 8 5] ^(DSi««®lS3 0alt fiArtl^W 
fi#EXTS'ai+> iEA^lrS^mffV r e f £g(*T 

i*ft*<. -tcortspoiifttt. m 1 ic«-rA*/<^7TisK 

3 OI::*£*tft h7>vX$ PQ 1 , PQ2. NQK 
N T fc cfctfN Q 2 -C«jft$4x«a!niiNIIBtt£:n cm* 

*«*.TlvC*<fc<. i*lEV r e f <hn^fl^EX 

1 l=*-r«fiR(=J3^rti. «»^P^i?fi#intCL 
K4<«tS*i4l^*l:, £»*ttMB»3 o a0>«3&V 
-K3 1 t»»y-K3 2£<Dma>B»rt<S*i«BBrt< 
ifi»r£*Lftfctt. f&Bte£#<D^C<&A*/W:77iaB 
3 Otttft*1*ftZ4:4«-e* % ;H««a*ffi*-r*-i: 

[0 0 8 6] [A^/N*'7"7 7[Hl^<^^M0IJ2] HI 1 2 



. SEJEff»J2 0)«fiR*^-ria-e*4o HI 2(cfcl>T. A* 

/<v^T3ot«ua-#-*»mi»iia»3 0att, 

— K3 1 ^bpf^t^MOS h7>vX^ PQ3$^ 
LtlMEVd d£ftWS£*U Sfenft^MOS 
h7>vX$NQ3^LTS*/-K3 2^£>»tt« 
IEV s s £<&S&£;ft,£o MOSh7>vX^PQ3W 
— HCl*AA'<y?7-f * — :?;UfflW i ntZCKEO 
£>*U MOS h7>vX^NQ Z<D*f — h \Z\%^ 
A*/^^^7-f *— "?;HB* i ntCKE0^b*l 
fto 2 I' *miiJ£<7>i§^ AA/^^W *— 

^;H1* i n t ZCKEOfccfctf i n t CKEOCjto 
MOS h7>vX^PQ3fc<):(;NQ3A<(!:tl:# 
^ffltfffitStu £IMmi§]B3 0 a li„ *;6V — K 3 

INT, a3*«*ZOU T35<U— &«3f[*fcl*y -f Xftif. 
COBWTJKUlLfcilftlCte^rt. Mft*i*g[HJ2§3 0 a !• 
lcfcl*T(*ffi&m»l*3WSjM" (ffiAy-KtftSBtt ' 
, Jfty-K («3&V — K3 1 ft«fet;8«V-K3 2ffi#£ 

-rftc£*<-e#fto 

[0 0 8 7] [ffi(7)affl«] ±560)SlB^lzfcl\TI*. S 
DRAM(DA*/<^^TlHlB^Bi?Ba?*tTl>4o LfrL 

£fto 

[0 0 8 8] 

v*B»H*»tt««lc»l*-t\ M^P'^iI§ 
0>*Hlt (St±y) (zBJWLTA*/^:?^*— 

**rB±LTA»/<v^Ta)tiaiBB*awr««jai= 
fc*<-e#ft. 

[0089] «.w«#A^a**Lrrt«(i# 

- «fflA<»3eLr^6A»/<^7 7BIB*:#ft»«Bi:L 



[HBO>ffiW«:ttK] 

[IU1 ] ZO^B^cDUffiCOJ^^lCtitd SDR AMCDffi 

[H2] eii iZTjk-tmj&om^yF-r^^ * 

- hHT?fefto 

[[3 3] hi ir*-r«j«(DBBja*ittW7rftfc»<©* 

[[2)4] Z0)BBa>B*<D»ffli::«5 SDRAM^I 
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[0 6] E4|C5F-r^ P^^/<^7 7lHliSC0«fiR<0— 

#]£^-f-0-c&&o 

[07] * (a) \^ B4iz^r^p^^/N*^^Tig'j» 
<DMfflep«Wt*SU (B) »*o«ifta»**-rH 

^3 / < v z> r <r> mtiSLo — m $• fjk -tm -e fe & 0 

. [1219] • m&\Z7*-fmm<D9hft$:7rs?5<<( 
•■[0ro] (A) It. 08 i^tc K E/W^rCO^ 

iWo>«fiit«u (b) -tcDftf^a^^-rH-e ■ 
T@Bo)*!S > ffj2a)«fiE*^-ria-tffc^o 

-,[01 3] ;-. • S DR AM<7)^SPtf>SEa^^t"lllT?fc. ; 

*•/ > • r 

[HI i 4] : SQRAMfl)!l|ftSRfflT4fcif>a)*<5 
[HI 5] SDRAM<7>^#(Dfl|fi6S«lB8MI^-rEI 



[016] (A) |* % <7Py<7>f ^UflMM)** 

*ittiirr*fctf>a>*-f s>^f^- KH-efcy, (b) 

[Hi 7] (A) 14. tfc*<0£P^/<y:7 7®&<0 
*J»*il*U (B) tt % tt*(0-GKE/^^7TBlKa)« 
ISO— ffll^^-TH^fc^o 

[01 8] 01 7 (A) fccfctf (B) \Z7jr,-tffif$,(D$h 

[01 9] «£*<DSDRAM0)A*^^7TtDSa>li 
[»*<DBtW] 

1 £ p ^^/N^y^TllK. 2 CKE/\'«;77, 2 a 
A*U<*;/7 7lsIBL 2 b, 2 c ^^^-ElK. 3 A 

7 7 ESS. 4 rtfflJ<7 P^^fl#S§±@SS v PQ 
3 pf-V^l/MOSh7>y^ s 3 5 ^.WeT 
$k 3 1 «fflE/ — h\ 3 2 JStfey— h\ 1 d,. : 4 a . 
NAND0I8, 1 h AND [s3SS. 1 f 

2 d ilffiSB, 3 7 ilSESS. 2 b a S 

^ s 2bb I2^77f, 35a SH0)7 7f v '3 
5b lf2C07 7f, 2ea, 2eb ilSIsIS&. NQ 

3 nf-V^MOSh7>vX^ 30a SS&igfS 

ESSo &fo\ Bicfei^rB-»#tt, wi--f:fcittis» 



II] 



[02] 



\nb7LCLK0. 



2CL 



intOXO i«tfHF / 



ntO.K 

intfW, 1 

~ V<fd 




17] 




intJSOXO 
intCLKO 




ext C1K , 

ext> CKE 
mXCLKO 

intJCKE 
intCLK 



[03] 



ext CKE 

intCKE 
fntGLK 

inCZCKEZ 

• EXT 
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[H4] 



[■5] 



CLKX 
intlCLKO 



EXT 




int COM 



EXT 
(AU.Dinl!M) 



int COM 5 




[06] 



11 ] 




, ;> -UXKEi 4a I [>c^*inc 



[El 8] 



act CKE— 




intiCLKO ^ 



2bi> 



irffcZCIKO 



int ZCKLO 



intZCKEO 



EXT 




*intCKE 
►intZCKE 



2C 



intZCLK j^j 



•int COM 
■intZCOM 



[[HI 9] 



Vref 




EXT 



-3/ 

•ZOUT 
I JhMCKEO 



Vref 
— 32 




ZOUT 
.'ntCKEO 



II 3] 



-P! 
-P3 



2WEC 

ZCS C 
Ad C 



Ad 



P2-t 
P4 
P6 



{=3 V$y 

Z3v«a 



w 
p/s 

p/7 
P/9 • 

_>P2J 



ps-r^oa 



P(2 
PI4- 
Pf6 

P/8 
P20* 



CKE 
IDAd 
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[[2)9] 



m i o] 



exbCLKJC 
\ntCLK0jf 

MCLK 



EXT 




.;; irttCCMO' 







» 
i 
i 






let" 




I 

• .1 

• 1 ' 


























X 









IntOJCO 







at 








1 


,2«t> 




i Jut 




i 
i 



irftZCKE 



intCKEO* 
frttCKH 




int?CUC JTLTI 



[HI 4] 



[01 5] 



* 4 



all — an — oj — -or" 

i i i 

— ur- 



HCS 
ZCAS 

p« -i !- 

Aaa -<x> — (J> 



ur 



— ur 

<5> — <§y 
-i — ©- 



II 8] 




XT- 



zcs-» 




Ado- 



7- 

X 

/\" 

7 
7 

g 

Adn-» J§- 



ft 
if. 

a 







, 


BLP 







0 



I 

9 

X 

20 



extCKE* C . KE 
^3 



ntO-K 



IntCKE 
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n 6] 



(A) 



ert CKE 
int OLK. 





'[1211 7]. 



(A) 



/a 



€5Ct CLK -t 



V4 



• int CLKO . 
- rut ZCLKO 

* int C/.K 

'to zafc 
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